



Here's how to play 

■ Get game tickets in special packs of 
WINSTON, SALEM and CAMEL ciga- 
rettes, or see Official Rules below for alter- 
nate bonus game ticket offer. 

8 Each game ticket has four multiple 
choice trivia questions about TV music, 
sports, movies and other fun subjects. 

■ Answer questions by circling the letter in 
front of your answer 

M Use the four circled letters to spell the 
"Rnyoff Word* answer. A 'payoff clue* Is pro • 
vided to help you {see Sample Game Ticket). 
N Every correctly answered gome ticket is 
worlb one "point? 

8 The goal is to submit on entry with os 
many points as possible to win prizes [mini- 
mum 10 points needed to enter) 

■ There ore six monlhly contests begin- 
ning April 1988. You con enter every 
month. Or, you can save gome tickets for 
several months to submil a higher point 
score entry. It's up to you. 




OFFICIAL RULES 

You may obtain official rules and two bonus 
game tickets by sending handprinted 
requests with a stamped, self-addressed 
envelope to Bonus Tickets, PO. Box 5699, 
New Mifond, CT 06774. Limit, one request 
per envelope, person or household per day 
|WA slate residents need not include return 
postage). All requests must be received by 
September 1 5, 1988. 

Millionaire Cash Quiz is void in VT MD, KY 
AZ and where prohibited by low. Contest 
ends September 30, 1986. All promotional 
costs paid by manufacturer. Contest open to 
US residents age 21 and over 

1 Projected total cash payout, based on con- 
sumer response to minimum entry require- 
ment as of May 20, 1 988 as a percentage 
of total gome tickets in distribution, extended 
for duration of contest. 





Statistics say this year one 
in every four homes will he burglarized. 

Tonight, go out your front door and 
look to your left. 

Count down three houses. 




It should take you only a little 
over an hour on a Saturday 
morning to install Ibe Schfage 
Keepsafer* Alter all it's wireless 
So you II lind a screwdriver s all 
thal's needed to securely alarm 
doors and windows Yel Keep- 
saler is so effective, experts 
claim il's every pit as good as 




professionally installed systems 
At a starling price that's much 
more reasonable S199 You can 
even add on an emergency dialer 

A do-ri-y ourself security 
system has never been this 
good. Or this easy. One hour. 
Think about it. 

Look tor the Schlage Keep- 



safer at home centers, hard- 
ware Stores and locksmiths Or 
if you d like more information, 
we re at 1-800-84 ALERT 




KEEPSAFER 

SECURITY SYSTEM 
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53 American pash 



BO 



fun^ 



Fflit 



20 Old Hq u s c Rost oration 

Bob Vila drafts some new ideas for some old treasures. 

S3 Smooth Operators 

Orbital palm senders may look alike, but are different. 

ft8 Pretty Patio 

improve a piarn concrete patio with wood add-nn$. 

LLZ The Better Home 

■ Cnoosmg a water filler ■ Fixing a problem drawer 
* Homeowners' dime * Appliance cIphjc 

MOTORCYCLES 



S3 Pretty patio 



63 



The 



Shuttle 



reborn 



46 Motorcycles 

Now there's ^ntilock braking for BMW's big bike 

64 ifeCycles 

Collecting classic motorcycles offers arl the fun 
Of o\d cars for a Fraction of the Cost 

SCI EN CE/TECH NOLOG V 



13 Tech Update 

The latest in electronics, space, medicine and military 

44 Aviation 

A plane can Iasi "forever" if maintained property 

58 Catastrophe i 

Why metal fatigue and corrosion are destroying 
buildings,, bridges— even airpFanes— all across America 

68 The Shuttle Reborn PLUS FREE POSTER I 

NASA's betting that improvements to che Space Shuttle's 
missron 'Critical items will put America in space to stay 

93 The Cardinal Of The Kremlin 

An exclusive HM excerpt from Tom Ciancy’s latest novef 

BOATING/OUTDOORS 



26 Ins fde Detroit 

Our Motor City man brings you the scoops. 

28 Car Clfnic 

Got a car question? We've got the answer, 

32 Imports 

From AJfas to Yugos, we track down the inside Story. 

53 American Posh 

PM goes express touring with the U.S. luxury cars. 

61 Detroit Eye Spy 89 

Our moie tn Motown reveals a strong lineup of 
new and revamped models coming out in the fair. 

LOS Chrysler LeBaron Owners Report 

Quality of workmanship rates brgh with owners 

HOME/SHOP 



24 Outdoors 

Whatever the season, we cover the gear you' 1 1 need. 

40 Sea Ray Pachanga 22 

Our long-term test finds Dig muscle rn a sleek compact. 

BO Fast FunJ 

HydroRunner, PM's you-burld-it, 40-mph watercraft 

ELECTRONICS 



64 Recycles 



34 Electronics 

From microchips to megawatts. Understand it all 

50 _ Video 

New camcorders now offer poim-and-shooc simplicity. 

DEPARTMENTS 

6 Editor's Notes 8Z Hotlines 

9 Letters t44_NfiXt 

TO Time Machine Month 



58 COVER STORY 

fnr ph^roiwnon rh.ir wr >: M\ ruif \y 
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FORD RANGER. THE BEST-SELLING 
COMPACT TRUCK IN AMERICA. 



It’s simple arithmetic. 
Based on 1987 calendar 
year manufacturers' 
reported retail deliver- 
ies, more people bought 
Ford Ranger than any 
other compact truck. 
Why? Because Ford 
gave people what they 
wanted,.. more truck 
for less money. 

RANGER 

GOES BEYOND VALUE. 

Value isn’t the only 
reason why Ranger has 



become so popular. 
Take the XLE It’s fun 
to drive wherever you 
want to drive it with 
multi pie port electronic 
fuel-injected power A 
big, roomy cab with a 
great-looking interior. 
And if you need more 
space, there’s always 
the Ranger SuperLab. 

THE POPULAR XLT. 

This XLT special 
value package has 
really nelpea Ranger 



become the best-selling 
compact truck in 
America. It includes 
extra features from top 
to bottom packaged at a 
slicker price well below 
the suggested price > >f 



these features if bought 
separately *■ 

VALUE THAT TOYOTA 
CANT MATCH. 

The box at the right 
compares Ranger XI ,T 
Regular Cab with the 





comparable Toyota 
Deluxe. Look bow 
much more Ranger 
gives you - from EFI 
engine to big outlined- 
white letter (OWL) 
tires. And its sticker 
price still beats 
Tovota'sf* 

What's more, Ranger 
is backed by a 6/60 
warranty that Toyota 
doesn’t match. Small 
wonder it's No. 1! 

6/60 WARRANTY. 

Covers powertrains 
for 6 yeans/ 60 ,000 miles 
and body-panel russt- 



COMPARISOH 



MM MHGfR MO 1OTQU 
I MCI UOt: 

* hrwe f Steuririe 

* Priwer ItmktH 

■ AVI KM SiVTVH C-lNNFlli- 

* Sliding N L-ikE Wiiidn^ 

* OAvt Ktfvwl Ccir|ii?-t j nfj; 

* ] Hilc-d 

■ Qircrms ke.ir Step Hmuper 

■ Cfimntf Fninl lumper 
rn I JrlUJLf Wheel Tn3il 

* CM it Split StMit 

RANGER ADDS All THIS— 

and sun cwn tdu iejsj 

UMMSS 1 ^ 

■ l.TchntmckT 

* fnlwitl Wip ers 

* |_ip;n3 (j n tup 



through for 6 yeans 
100,000 miles. Restric- 
tions and deductible 
apply. See your dealer 
for a copy of this lim- 
ited warranty. 

BEST-BUILT 
AMERICAN TRUCKS 
7 YEARS RUNNING. 

Based on an average 
of owner-reported prob- 
lems in a series ■ *f sur- 
veys of ‘81 ’87 models 



designed and built in 
North America. At 
Ford. “Quality is Job l? 

'Hanprr I'ackiLEi 1 cun lent may vary 
Sii riiutr 

■^Ha-wd (in mamiLii luiiT- sugflniEed 
mml priirr* nl K linger XLT JSptcial 
Viiii i i l IW-tgo afifi-lAi And frtmpii 
ulil-v Mjuipprd ToytiLn Drluu I iiEl- 
ind Tm-K extra 

Butldt up-t»g*l*iii ws <wi intrt Ihwi. 




FORD R ANGER 

BUILT FUN TOUGH 




EDITOR'S NOTES 







EEMS LIKE the world Ls fid li tig apart around us. doesn’t it? Bridges col- 
lapse on freeways. t Jther bridges have to be closed because they re about 
to collapse Tops are ripped off airplanes ill flight. What nest? Unfortu- 
nately , accord ini? to W LI I iam Ffr >ffc r, aut hor of t his mont h cover story i [sag® 68 ) F 
thing? are going to g£i wur*e before they get better. Years of neglect, i looror no 
maintenance, an infrastructure literally rutting away, and metal continuing to 
fatigue as 1 write this, add up to a catastrophe looking for a place to happen 
—without warning. It truly in a hidden nightmare that is not going away, hi fact, 
i t go ts worse w il h ev cry m i nutn a f time t hat passes by . C ’ an we do any th i n g aboil t 
it? Yes, We can commit big bucks to make repairs where needed anil maintain 
what is left The quest inn is, are we willing to make the commitment? . . . Just 
about everyone loves a gonid book. In the past few years, some (if the best bonks 
have been written by Tom Clancy, the 1 1-year-old insurance salti? man-turned- 
novelist whose The Hunt F\ or [it'd October. Rwi Storm Rising and Pa (not Comes 
have consistently tupped the bestseller list? in recent yearn. Clancy 1 * books, 
which have been called techno thriller?, all revolve around Clancy 1 ? hero. Jack 
Ryan, a Central Intelligence Agoncy 
troubleshooter who always get? the 
toughest alignments, And they al- 
ways involve military hardware 
—submarines, missiles, computers, 
satellite? mt\ lasers, In nther words, 
all the stuff we write about nil the 
time in Popular M£chanu:js as 
part of nur regular technology cover - 
age. So when the opportunity arose 
Id publish an advance excerpt from 
CUney's latest buok r The Cardinal 
Of The K remtin* we jumped at the 
chance. It's an extra special bonus 
for you In this month's issue (page 
9<J i I hope you are a? engrossed 
rolling it us I was. . . . TheiSpuce 
Shuttle Discovery may or may nut 
be launched several weeks after you 
read this. As this is written, the scheduled launch date is August 4- No matter. 
When it goes, Shuttle Mission 2b will mark America’s reentry into space, It will 
also mark the debut of our nation’s new. improved Space ShuLLle. As our article 
on page G8 reports, dozens of changes resulted from the Challenger tragedy and 
the now Space Shuttles should be safer anil more reliable. One other point we all 
pd n fu lly lea mec I on J an u ary 2H , 1 HKli — t he Space Sh little is sti II a n experimen tal 
aircraft, not an operational one. When the Shuttle flies again, it will be treated as 
such. . . . A classic motorcycle is a tactile senaaibn. You feeL she leather, 
touch the alloy fittings, smell the nil, see the glints of light reflecting off a gleam- 
ing tank. It's nirvana if you're a gearhead like me. which 1? why l really love our 
art it 1 Ip (page 64) on classic 2- wheelers. There is something so titer futnicul about, 
old motorcycles that makes them special for me. They’re special for comedian 

and "Tonight Show'' guest hotl Jay Leno, too. 
Torn Cljncy. Lem, w ho owna II classic motorcydes p was ex- 

^BfiSjjB tremely helpful In putting our article together 
gB^^^^B Thanks. Jay, Til next time. 



Leno and PWs Bryan Cannlff. 
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If you own o truck, the average 
car stereo probably isn't tough 
enough for you. Which is why you 
need Truck Riders" by Pioneer 
Truck Riders ore a lull line of rug- 
ged. reliable stereo systems 
powered by polent 50- watt AM/FM 
cassette decks and spine-pounding 
MAXXIAL ' speakers designed to fit 
behind the seals, 

They're off-road tougti with 
□n impact-resisiant chassis and 
military-style rubberized controls 
And you can tailor the music any 
way you like with Pioneers Super 
Bass control expansive Stereo 
Wide effect and progressive Frank* 
Rear Stereo Blend 
So if you want Ihe best sound on 
or off the rood, get your hands on 
Pioneer Truck Riders. Remember, 
no guts, no glory _ - | 

struck 





6 Rotten 
ReasonsToUse 
Cuprinol. 



Ijook for the Cuprinol * name on .Stains, Deck Stains, Wood 
Preservatives and Scalers to light the effects of weather on siding, 
decks, fences and other exterior woods. No matter where you live, 
there's no more beautiful way to preserve wood’s natural beauty. 




Cuprinol 

When its wood against wtaihcx 



}■'<» iflnaHfViTinhfmatm inlK-npnml ‘ Brand Tntimuil Si'rrii^. 



m^ 24 -PROS CT 800 - 228-7103 
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Real-World Test 



D LIKE TO 
challenge your 
Lest which uses 
WordStar to tesE com- 
puter speed (“The Su- 
per Clones,” page 65, 

April m WordStar 
depends on the speed 
of the drive ( floppy or 
hard disk) for a file 
larger than about four 
pages, When a file is 
larger, data are t-Lored 
on the drive instead nf 
in memory. Therefore, 
the faster the floppy 
drive, the filter Word- 
Star will be able to do 
its reformat and search-ami -rep lace 
tesE. This comparison Is unfair be- 
cause hardware east vary from system 
to system and all hardware does not 
operate at the name speed- 

KEVIKWANG 
MORGAN KILL. CA 

You* re correct about WordStar's par- 
tial dependency on disk -drive speed 
— and that's precisely why we used 
WordStar, a popular word processing 
program , for our real -world evalua- 
tion. Our goal was to measure the over- 
all speed of the computers- disk drives 
included— not only the speed of their 
microprocessors. Otherwise, a reader 
might conclude t from the manufactur- 
er's microprocessor rating J that a PC 
with a 10 MHz engine is always faster 
than one with an 8 MHz pawerplant. 
This is not necessarily true , as demon - 



had replaced all the 
working part s of the 
toilet, pin* had used m 
auger, but still had a 
sluggish flush. This 5-1- 
year-old woman has 
just learned once 
again, that "it's the lit- 
tle things that count. H 
DARLENE M. PHILLIPS 
PITTSBURGH, PA 

Improved 
Ranch 

Here’s some ancient 
history. I bought the 
plans for PM H a Ranch 
House in 1B&2 anil built 
it in my spare Lime, taking a leisurely 
four years to complete it. Over the 
years I p ve made improvements that 
ot her PM readers might want to note 
on their blueprints: 

■ 1 installed two ICMn.-dia. thermo- 
statically controlled vent fans in the 
roof in place of the fixed vents in the 
soffit, and since thr- plywood soffit was 
continually getting mildewed. I re- 
placed it with perforated aluminum. 

■ I replaced the louvers under the 
large windows at the side of the house 
with glass blocks. 

■ I dug a deeper cellar area (11 x 1$ 
ft, 1 under the kitchen. 

■ E extended the front o f the garage 4 
ft. for more space at the rear and in- 
stalled thermal-pane windows 
throughout. 

That's it, so far, but I p m a very ac- 
tive 77-year-old so III let you know 




Vend**, Epson and Zenith PCs 
versus IBM I n our April story. 




st rated when the 8 
MHz IBM PS12 Model 
30 completed the tasks 
quicker than the 10 
MHz Epson Equity l + . 
That's why we mil our 
evaluations real world 
testa! 

On Plumb 

Your June issue , with 
the "Complete Guide 
To Plumbing Repair." 
(page 121), just saved 
me a $55 plumber's 
bill. In your story F 
learned about a 
clogged siphon hole. .1 




when 1 start our nest 
project. 

J R. RICHARPHON 
NEW CUMBERLAND,. 
PENNSYLVANIA 



The PM Ranch ap- 
peared m four install- 
ments beginning in 
May '5! and conclud- 
ing in August. Blue- 
prints f 10 sheets} are 
still available for $20 
from POPULAR ME- 
CHANICS , RoxlQM, 
Radio City Station , 
Aluminum soffits are an im- New York , NY 

provcmcnE on PM ranch house. If) 1 01 r M 





Switch to gas. 
It heats water 
for half the cost 
of electricity. 



GAS. 

AMERICA'S 




L 19£0 Amsttcan G» Assodlfron 
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TIME MACHINE 



75 YEARS AGO: AUGUST 1913 



Learning To Lead 

It was l he summer before 
hostilities erupted in Eu- 
rope, and FM ran a series of 
photo essays on the making 
of an Army officer, Was 
West Feint life that different 
75 years ago? Not really: We 
saw a rigorous regimen of 
drills anil discipline, academ- 
ic activity, strictly controller] 
socializing and athletic rival- 
ry with Annapolis. Bui unfa- 
miliar to today's cadets 
would he the focus on horse- 
manship* a tradition shat- 
tered by mechanized war, 

50 YEARS AGO: AUGUST 1910 



Future Festival 

Fifty years ago PH pre- 
viewed the New York 
Worlds Fair ofl B39. Besides 
the rocket pi >rt that blued on 
our cover, we looked at such 
vis uni extravaganzas as the 
man-made volcano and vari- 
ous pavilions devoted to the 
future. As our August issue 
hit ihe stands, construction 
crews were completing ihe 
200- ft. globe Feri^phcrv and 
TOO- ft. obelisk Trytan — sym- 
bols of a Si 50- mi I lion magic 
show that still conjures up 
fond memories, 

25 YEARS AGO: AUGUST 1963 



Half-Pint Hotrod 

What did our readers; like in 
the early '60s7 They liked 
Lbeir tools. They liked their 
Cars. They liked their kids. 
And their kids liked t ars. 
The lugical ai nidus inn? The 
but t e ry - p o w erei I s coot o r- 
mubile uil our August 1963 
t»ver. Unique FM touches 
included positive mller-cham 
drive and a parallel-arm 
steering gear around tht< 
front wheel. The juvenile ja- 
Lujjy was typical of tnir home 
and shop projects in the 
baby -boom years. 







Combat Car 



The Milan Automobile- Club 
gave the Italian Army this 
wheeled fortress carrying 
two mark smeii and two 
machme-gumiera, 



River Racers 

Amateur outbuurd raid rig 
was becoming |»>|>uEar in ih*- 
1 930s + 1 1 ui speedboat design 



hadn't caught up. Two- man 
nvws wt-ri' the no rut* and 
mechanics had 1 e sprawl over 
■ tedw to keep bouts stable 





Sub Savers 

Vessels lo rescue submarine 
crews became ll sudden Navy 
priority In 1903 when the 
stricken Thresher took 129 
men to their deal hs off New 
England, Planners consid- 
ered rescue chambers ami 
steel-walled bathy- 
scaphes. Also un- 
der development 
were aluminum 
submersible^ with 



pkiSgins* personnel spheres 
—heralds of today's trans- 
parent subs like Johnson 
Sea-Link IJ. W 
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5 mg."iar" u,5 mg, nicotine av, per cigarens by f T C m&thnd. 



SURGEON GENERAL’S WARNING: Smoking 
By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 





Ir s .i |^n?ac way to find 
yourself. 

Whether you're m field 
miming, nr in ,1 helicopter 
skimming treeti ips at 90 miles 
-in hour or building a bridge, 
the Army Reserve gives von .1 
chance m spend a weekend 
doing something out of the 
ordinary. 

You'll 1 1 snail v serve one 
weekend a month and rwn 
weeks a year with a Reserve 
unit nearby You'll makegood 
friends. Earn ls md pay and 
benefits, It you quality, yx n.i can 
learn a valuable skill in elec- 
tronics, aur« mil *nve repair or m 



HA 



W 






hundreds l si 1 trher 1 kccupatumal 
fields, depending 1 in the needs 
of rout local unit. 

Its si si id experience which 
could help you advance in any 
career you choose. 

It you're in high schixil or 
colleye. ilu- Army Reserve can 
offer vou a variety of eduta- 
nonal and financial assistance 
program - you mm quality tor. 
With benefits that won’t disap- 
pear when the Weekend is 1 iwr. 

Interested? Hi Ik to your 
local Army Reserve recruiter 
today. Or call, toll-free, 
I- 80 O-USAARMY. 

BE ALL YOU CAN BE. 

ARMY 





august i*aa 



TECH UPDATE 



High-Tech Pictures Of Pitches 





TV CAMERA 



SPECIAL-EFFECTS 

GENERATOR 



RfPLAV 

□ECfc 



MOHtTOt 



GRAPHICS 

COMPUTER 



ANAlOG-TO-DlGrTAL 

CONVERTER 



Cameras an In third-bast stands for left- 
handed hitter, Identical Am- base -side 
cameras would cover rightdeL 



COMPUTER 



HIGH-SPEED 
VIDEO CAMERAS 



IRVINE, CA— Coach**, 
scouts, broadcasters and 
armchair umpires may soon 
he studying breaking balls 
with a new computer-graph- 
ics system. 

Developed by two Canadi- 
an engineer & n Supervision 
links two high-^peed video 
cameras with two computers 
to generate a graphic repre- 
sentation of a pitched ball's 
trajectory. The cameras 
shoot &0 frames a second, and 
digitized translations of 
these images feed into the 
drat computer. Calculations 
of the ball's speed and move- 
ment go to a second comput- 
er dedicated to graphics. At 
the same ti me an operator 
outlines the batter's strike 
sone usings light pen — infor- 
mation that also feeds into 
the graphics computer. 

The viewer sees two su- 
perimposed trajectories. 
{ )ne shows Lhe ball's actual 
flight path. The other, called 
a nominal trajectory* is the 
flight path project eri as if the 
bid] had no break other than 
that imparted by gravity and 
air resistance. 

Though Supervision will 
capture a ball's movement 
through the strike zone H the 
inventors say the system 
wcmT replace umpires. They 
hope to sell Supervision as a 
training or entertainment 
adjunct. Among other boons, 
the system will illuminate 
l ho different flight pathfi of 
curves, sliders, knucklebafls 
and split- fingered fastballs- 
— not to mention spitted ami 
acuffballs. 

Supervision components assem- 
ble. on top monitor, actual 
[wtilte balls) and nominal (red 
balJx) IraJ&ctoiy graphics. 



tdiHy Timtolf' 

AaiiiUrtf Ediror frcgeHyT ^ 
COfTtrtSUtol MuefiB on. 

R* 1 SiLrrii Cnm Dtfwvs. 
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Flexible Shuttle Docking 



Rest For Long-Range Air Crews 




Preuurteecl passageway link l Shuttle and Space Station. 



HOUSTON. TX— A liarrl 
t W k i njp m LiTii-i i vor hH wt i i - n 
Lhv Spu^t* Srmtt kr and the 
SfiHLv SlaLioai 1 'ULilil t1isj.iliLck! 
thu %Sl Et Lion, jar sensitive vx- 
perijueois a hi I i'itii Ht" strut- 
tucal if mUtaiwIhuK 

1 n st eai 1 . .1 oh \ isr.i n mix 1 (T j j i- 
tnr ri-srLm;hf<r* ftnrjjiu^p 



doc king via a passageway at- 

1 4T.c- h i ■! | S r. it Spnct* Si Eitinh 
nodo. Tu hj. lj i ■ I r t lit? priice- 
i Ilip'i.'. m-jlsiiiV urnuml thr fri>f« 
end nf the passage 1 liVtiy would 
M«rk mu i i jrh l -t* rnitt i njz Hi- 
“fi U ’ i C , 1. 1 i-n surmunditij? a 
milling LtLtintl jit the- Shut- 
tL^ddoek hatch. 



TOi LOUSE, KHANCE- 
Flights*™ Airbus Industrie's 
A8lO p scheduled for intro- 
dud ion in HtEJ2 P will lii.st 
long a* la horn's. Crew rota- 
tion and rest have become 

The pihtVir^tareH will be 

located right behind t ho 
cockpit. A clear slitting prtne] 
allow $ a view of crew and in- 



struments fur instant re- 
sponse tn emergencies . The 
cabin crew's area will be 
below the passenger cabin 
Mini will have beds, changing 
room, refrigerate rand en- 
tertaihmert center. 

The AiWii will also fealnre 
[l "flying nfficft,"' (riving Ixitli 
crow awl passenger utrdo- 
grrniiH I cumm unkatii mj* . 




AirtiujAj+O rnixJeF shows jueks&ui c rewr rm area. 



Cold Storage In Space 




HYDBAJINi TANK 
FOR SPACECRAFT 
WAU PPCPULSION 



CBfOC^N 



■£LVtfERJE$ 



COLD- SAT will Lrce nelitjm^nd hydrogen ai propellents to puth CryOgen Lnto recerver tanks. 



SOLAR FANtl 



LARGE N 
RECEIVER TANK 



SI EC TRONIC S' 



BD^Lf 



ATTITUDE 

"HfNjfcTER 



PASSIVE ORBl J AL 
□^CONNECT” STRUT 



ANTENNA 



CLEVELAND. OH— This 
spacecraft is called COLD- 
SAT. for Cryogenic On-Orbil 
Liquid Depoi Storage. Acqui- 
sition and Transfer. 

Experiments running on 
COLD-SAT will focus on the 
problems in storing and 
Iran starring cryogens 
(supercold liquids) in a micro- 
gravily environment. Cryo- 
gens such as liquid helium, 
oxygen and hydrogen chili 
instruments and supply lile- 
support. propulsion and r^ei- 
Cell equipment 
NASA will le$t devices Ihrsl 
transfer liquids while screen- 
ing out gases — went vapors 
thai form when cryogens 
evaporate — and chill receiv- 
er tanks before iransiening 
cryoqens. COLD-SAT will 
also demonstrate passive or- 
bital disconnect struts 
fPODS) which support inter- 
nal tanks during launch but 
disconnect in orbit to ensure 
Ihcrmal isolation 

COLD-SAT scheduled for 
a mid-1990s launch will help 
finalize design of future orbit- 
ing cryogenic depots. 
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Intensive Care 
On The Run 

TUCSON, AZ— Medical 
teams must avoid discon- 
necting critically ill cardiac 
fjH t from vital equip * 

mt'Hl during transport. This 
mobile in tensive- care unit, 
known as HOB1, can bring 
patients from hospital Lo am- 
b li lance to jet without inter- 
rupting life support. 

Developed at the Univer- 
sity of Arizona, MORI fea- 
tures infusion pumps to 
administer drugs, an intra- 
aortic balloon pump to boost 
a weakened heart V pumping 
action, a defibrillator to 
shock a heart into el normal 
rhythm, and a Ventilator to 
aid breathing. 

K A A -approved for Gate? 
LearJel -Series 26 and 35. 
MQB1 may soon be cleared 
for commercial airliner?. 




NJFUSiON 

pump 



INflTA AORTIC 
EAUOON F l_rMP 



DEFIBRILLATOR 



HE i IDJM t q Pi?JME 
BALLOON r'UMC 



HEART RATEJflLOQO PKEKURE 

womo* 



BAUj qoh pump 

CONTROL UNIT 



COLLET FOP 
GATES LEAftJET 



Each piece of equipment runs off SeFr-contfl Ined baE I ory pack while MOB? Ei inaction. 



Miniature Medical Cyclotron 



Medical Images 
On 18 Wheels 





CYCLOTRON 



SUPtPfCONOUT TJNi 

MAGNET 



DOST MONltCWS- 



SUPPORT RJNG5 



HELIUM vesr 

WALL 



NEUTRON 

BEAM 



AUTOMATIC 
FLOOR M 



CAMU HVE RED 

table 



ROLLER 



COLJNT^lW^lGHr 



DETROIT, Mi— Harper- 
Grace Hospital will hou^e the 
world's first superconducting 
cyclotron lo be built exclu- 
sively lor cancer Iherapy. The 
cyclotron, which should be 
Operating by 1 990 h is Only 5 It 
across. But thanks lo accel- 
eration forces generated 
by superconducting 
magnets, ions inside 
will hit 42,000 miles 
per second compa- 
rable to large cyclo- 
trons used m phys- 
ics research 
The sons are 
charged nuclei 

known us deuter- 

ons and are 

whisked by the 
magnets into ever- 

widening circles bolero 
they slam into their lar- 
ge!. The collision releases 
a beam of neu Irons, which 
Is used to irradiate tumors. 

The Harper-Grace ma- 
chine may spur construction 
of similar low-cosi neulron- 
therapy facilities. 

For certain turners, neutron 
radiation is more effective 
lhan either X-rays or proton 
beams. 



Cyclotron rOEALtalO healthy Elsmt biparcd Iht full dove, 



SfRYLLIUM 

TARGET 



ROLLER 



EAU CLAIRE. WI— Two 
Wisconsin hospitals are 
bringing magnetic resonance 
imaging [MR I) to rural ar- 
eas. Inside a custom -built 
LravLor- trailer is a supercon- 
ducting magnet 2 tans lighter 
than a alsimnary MRf mag- 
net. The magnet aligns nuclei 
in a patient's cells, and then a 
beam of radio waves causes 
the nuclei to resonate their 
own radio signals. Truck's 
computer construct? images 
from signals. 




Hydra u I lei move patient 
through magnet i Dor e. 
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cxlernul thermometers esti. 
Insirli', :l qunrt* rrystnl vi- 
brates ut a frisqutfiuy drier 
mined by lemt^ratiire 
i Njniiiminicttl \ Qh* c^il* , 

mini til urm-d verdoiw h- f sal - 
t s l I il i i h j I *h ri 1 1 -t ry u i'i 1 1 j; „ r* L I ay 
Lhe frequency informal imi tu 



A lr Fore e now uiyj B ■ 2 
h?S this bail -like sllhoLfttEc. 



First Look At 
B-2 

Bomber 



a belt- w urn piwuiwir. 

-St i 1 1 j n t he wi u’ks is i l mu! L i 
channel pi] I that reside acid- 
ify. be art rale anil gaatrk 
1 impure. 

Dlme-uaed tnermomeler a p*o- 
leered by two c cm! i ncp. 



t 



l-ALMBALE.CA The Air 
Force is gradually bottling 
the veil of secrecy surround- 
ing 1 he dctaidc-i 'Id project 
IL2 devtdigmr NnrLhrri|j 
Carp, has revived Lhe flying 
wing, Devebped in the UHCfc 
for <nha need lift -drag rutin, 
I he fly 1 1 \£ W il Lg a I sc i r LI res f L 
skimpy niilarragruilairp. wit h 
fuselage ami engine nacelles 
Hide more than ripples in a 
-single* broad, Hat triangle 
Two rather than four, 
crewmen will fly the plane, 
L ban ks to I h e j i d v:mn m I flig in 



controls These uv ionics will 
likely be lievuied rr in re to 
flight stability and less— due 

111 the Sle&Uh profile — to 

Ht ?ct nr mie a hjh t err n easu n ■ s. 

Internal 

Thermometer 

LAUREL. MP— Some re 
searchers at Johns Hopkins 
Applied Physics Lalioratury 
I APLl huve (te Veil 1 1 ied m\ Lli- 

gestibli 1 pill that can mmiitor 
human temperaUires in 
times more accurately than 




iFUPEjmnjKf 
■ SfMWNQ 

cmwi 



ELECTRONIC 

CdMPWlim 



Naoea<AOM*yM 
bat Trf?t 



COMMUNICATION 
CQItS 



OLFt tX 9UCCNE COAT 



BNNE5 EPOXY 
SMELL 



Aerocar Dream Still Flying 




AefotarCRK (above [ would cruise at 150 knou at 75 percent power. Beruw right u a 1 96B-modpf Aerocar. 



LONGVIEW, WA— For 30 
yea rs. Mo! I T a y lor h as lapped 
fruslrahons and fanlasies 
formed cm America's traffic- 
tangled highway*. 

His first Aerocar — 1 lhe 
car with the built-in 
freeway "— won Civil Avia- 



tion Authority type cerbfica- 
lion in 1956. but cHdn I take 
off. due to lack of capital in- 
vestment. Twelve years lat- 
er he fried apam, but again 
investors shied away. and 
lhe car didn't meet govern- 
men! regulations 




Moll s still at it. The verson 
he proposes loday would be 
oa sod cm a standard Honda 
CRX. To sideslep bureau- 
cratic hangups, Aerocar »s 
seeking certification under 
FAAs expenrnenial-aircralt 
kil regulations. ^S\ 
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Offshore 

Liftoff 



HOUSTON. TX— The Air 
Force and NASA are calling 
fnr h modular family of Ad 
vaiiced biUiH'h System < ALP) 
vehicles— rather l htm one #(h- 
cific booster — lu deploy such 
weighty cargo as SD I space- 
leun while, planners arr 

miHiiii s dPT ■*..* environmental 

c(j uteri ts raisei I 1 n r t h u t n : mere 
■lutis exhaust noise and ht-ai 

>iUfh launcher* would gener 

ate. A potential .-solution In- 
volves use of a cuptniniaed mu- 
liik- 1 iffsh i in 1 uMg =* a launch 
platform* 

One such rig, Llmvsm Cuin- 
ponk-s i.iiirilhif pnrvkles a util- 
hie plutfi inn in water up to 33EH 
ft. deep. Buustrr-payluad inte- 
gration would take place at a 
Vand u n he rg A F B a s se m hly 
facility. The launcher would l>e 
lr.i aded on to a linriltsi und 
tawed out to sea fur launch 
[Jffshoro launch has already 
worked for Italy's San Match 
. satellite.' that hkist ■ iff J*n jtii sin 
Indian Ocean jilalifirm. 












'Ctj, 






A Li vehicle would lift orf from hardened GorrfI a rig 3 miles off California zomt- 



Bomb With Brains To Find Target 

EGLIN APR. FI^The Navy 
and Air Force are considering 
development uf inertiafly aid- 
ed munitions (IAM), following 
5U cc ess f u 1 pro of- o f- con cep l 
tests by Hoeing and Northrop. 

Tail cone kits to Ivn added to 
standard gravity bomba con- 
tain microcomputer* that con- 
trol fin movement# a# the 
bombs fall. Before release f ei- 
ther the aircraft’s inertia] 
navigation system or Global 
Positioning Sate Mites would 
relay positional informaumn to 
the bomb'# computer. Once 
released, the bomb'# own iner- 
ijal-measuremem unit navi- 
gate# the bomb to its target. 
Developers say the IAM morii- 
ficatitmR will allow greater 
minion flexibility, because 
they not only increase bomb- 
ing accuracy but also permit 
Aland-off targeting from ma- 
neu vering aircraft. 

Inertial aldalJowi felt A Ir of 
munitions miles from i^rgei, 
improving atTCnlt iurvlv ability. 
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OLD HOUSE RESTORATION 



RV ROB VILA 



Removing Wallpaper 



ALLPAPER atrip- 
1 " l Tj [K]i^ tiittiMf imam 
LJkriJarc good el! avoiding, 
That's prububly why we so 
oft fn Tird layers of paper, 
sometimes with a coal or two 
of paint in between, covering 
the walls in many old homes. 

Stripping down u wait to 
its base, whether its plaster 
or dry wall, is a tedious, 
messy job at best. But unless 
it’s covered with only une 
layer of good, tight paper, 1 
t h ink it should be dtuie before 
hanging new material. If you 
don’t know what's under all 
tho^e coverings, or how well 
each k adhered to the other, 
there 1 * more chance fur a fiiil- 
u re— pupping seams h buck- 
ling and peeling — with the 
new paper. You've simply 
added to the top <>f the pile. 

Eventually, you arc going 
to hive to remove all that old 
wallpaper, and now is as 
good a Time as any. There 
are, however i a few different 
ways tu do this, a.s well as a 
righr way tn treat the bare 
walls before you paper or 
paint apin. 

Moisture is tfie key 

The secret to a successful |>a- 
per-sitripping project nind^- 
ture. Repeated soaking or 
steaming of the papered sur- 
face* ts the only way to break 
the bond of the old adhesive 
holding the layers of wall cov- 
erings tolhe wall. 

There are a couple ways to 
create this moisture. Proba 
hly the one that most folks 
are familiar wdth is steaming. 
Using a rented machine cre- 
ated specifically for this 
purpose, you simply hold a 
perforated plate, similar tn 
a n iron, next to ihi- paper and 
literal ly steam it until the ad- 
hesion breaks and the paper 

Contributing Editor Bob 
Vila is host of public televi- 
sion's M This Old House" 





loosen*. The body of l he ma- 
chine is a small boiler hooked 
up to a propane gas ta n k lie- 
cause of this you must be 
careful not to tug ton hard on 
the unit which could upset 
thf' whole operation and cre- 
ate a fire hazard. 

When you are steaming off 
several layers of paper— 
especially if they have also 
been [tainted over at various 
times, I find it helpful to 
score the paper first with a 
utility knife. This allows the 
*team to get through The lay- 
er*; easily and thus sponds up 
the whole job. Rut the boi 
tom line is that I find il cum- 
bersome? tn drag a hot, bulky 
attamc r am u rid t he n nm , 

The other w T ay uses hot 
water and either a sponge or 
garden spray er This is a saf- 



moisture these ancient 
wall coverings can ab- 
sorb] In addition, the at! he- 
■“ used in many old houses 
generally math 1 from 
wheat paste with molasses 
added to increase adhesion. 
Ef your house was built in the 
15i£0s or before, assume 
yriu’vc got molasses under 
the paper. This early wal (pa- 
lmer adhesive is more difficult 
to reactivate than todays 
|Uistes + 

Another problem particu- 
lar Lti very old houses is the 
tendency t hat horsehair phil- 
ter ha£, over the years, to 
separate from wood lath. 
Since it is loose, it's easy to 
Inadvertently remove 
chunks along with the paper. 
The later chalk plaster is a 
meerbioi*. to work with. Its 



water alone (coupled with an 
extreme amount of pa- 
tience J, the water only ^ac- 
tivates the adhesive. Adding 
a liquid-ensvifm remover to 
it. which actually attacks the 
glut: anil breaks down tLs mo- 
lecular structure, will consid- 
erably quicken this task. 
These enzyme formulations 
are available at wallpaper 
and paint stores. 



Let it soak 

A mistake many people make 
is to steam or wet the paper a 
bit then immediately try to 
remove it. They simply don't 
souk the surface enough so 
that the moisture penetrates 
through to the adhesive. 
Whet her your walls are plas- 
ter or dry wall, don't be afraid 
To wet them. The mushier 



er method because there's no 
live flame to worry about. 

You can sirup the lank to 
your shoulder and move 
around the room easily. Al- 
though I know some folks re- 
move paper with just hot 



you can get the paper, the 
better ofTyuu’ll be. 

Thi* process cun Lake even 
more time on an old house 
where there's four or five 
layers uf extremely dry [Hi- 
per. Just think how much 



smooth surface cAafta, as its 
name implies, rather than 
coming out in chunks. 

You should be able tu pull 
off the wet paper by hand. If 
you're dealing with plaster 

fPlixiftv turn tv pfitjr JJi 
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The New Cordless Freewheeler 



. Gives a hand .. 
wherever you need it. 




The new cordless Freewbeder 
gives you a hand with lots of 
different projects. Like sharpening 
lawn mower blades, grinding rust 
spots or sanding slicking doors. 

The Freewheeler is a 
compact rotary power tool unlike 
anv tool you own. With speeds 
of 15.000 and 20,000 RPM, the 
Frecwheeler cuts, grinds, sands, 
routs, drills ami polishes with 
amazing precision and accuracy 
It accepts a wide variety of bits 
and accessories, so you can accom- 
plish an arm load of tasks. 



Up on a ladder. Under 
the car hood. Out on a boat deck. 
Or right at your workbench .The 
cordless Freewheeler gives you 
easy access to hard-to-reach or 
delicate projects. 

See the Freewheeler 
from Dremcl at your local hard- 
ware store or home center 
Or call 1-800*852-0852 
toll-free for more inform- 1 

at inn. Jt 

It’s almost like "4 

having more than |jft 

two hands BB 



DREMEJMD 



Confess Moto-lbol * 






STRONG 

OGS 



CRYSTAL 



oia 



.>«dll* U l«p.n 3 



Crysl-al Drana 
powers throu gti 
Hit toughest clogs 
That's btciuie 
Ms unique chum ini 
power Clrtf right 
through Ihegi****, 

food ind hair 

that came those 
stubborn clogs £ 

So even problem 
clogs are no 
problem with 
Cry viol Orino- 

: l#£ Thf QtXam C-J 



OLD HOUSE RECTORATTOM 

walls, use a scraper. Don't use this fowl uit dry wall, sinct 
yau risk cutting through the top layer of rlrywall paper 

The newer vinyl wall coverings are much easier to re- 
move. Stripping fabric-backed vinyl is flEmpty a matter uf 
grabbing a corner and pulling t he vinyl down gently, keep- 
ing it close t o t he wai I . Don't hack up w hi le doing t h is or y o u 
may cm3 up removing part of the wait. Only the vinyl layer 
on l he filler’ backed material will come off this way. The 
{ia[wr backing will remain and mu?L be removed with mciis* 
turejust I i ke another layer of wallpaper. 13 nee ad the paper 
is removed, wash down the walls with a strong cleaner, 
preferably something that contains trisodium phosphate 
(TttP). Then, let them dry completely— a week h usually 
sufficient — before you treat them. 

The sizing myth 

There are different ways to treat a wall to accept cover- 
ings. sizing, priming or using a primer- sealer. Ask most 
folks what should be done to a wall before paper is hung and 
they'll probably say ll should be sized. True, sizing will 
promote great adhesion by creating a sticky -base surface 
but, at the same time, it does not protect the wall. This may 
not matter to you now, but it will down the road — especial- 
ly if you try to remove the paper someday. 

Since then- is no protective coat between the paper and 
Lhi* wnllp t ho covering i* literally burned into the wall. This 
oar be a nightmare on dry wall, as you van probably imag- 
ine, It's nearly impossible to remove paper that is installed 
like this without taking some of the drywail's covering pa- 
per with you. You're left with a gouged, imperfect surface. 

Obviously, the wall must be repaired before you can 



paint or paper. This involves using sparkle nr joint cam- 
pound to skim the wall, creating an even surface. Occasion- 
ally, Talks ask me if it's possible to plaster aver this 
damaged dry wall. My answer is no, because I don' t recom- 
mend plastering to do-it-yourselfers. There's a feat a ul in 
it. However, some professionals can treat marred dry wail 
surfaces with a bonding agent followed by a finish coat isf 
piaster, and achieve wonderful results. 

Paint primers, too, are commonly recommended by 
well-meaning store clerks to do-il-yourscIT paper hangers. 
Although a primer will even out the porosity of a wall, it 
won't seal any tiling in. Remember, Una, ihal these prod- 
mis are develops! to support the weight of paint, not pa- 
per. Chances are you 1 ! I have a failure, tike seams popping 
loose, if a primer is used in your wall preparation. 

This leaves primer-sealers, which are obviously my 
choice for proper paper-hanging wall preparation. Not 
only wall a primer-sealer seat any imperfections, like dust, 
mold, mildew and old adhesive into the wall surface, hut 
these products also prime the surface, creating an even po- 
rosity. Because they create a protective coat between the 
paper and the wall, removal is easier later on. 

A lot of professional paper hangers use mbhaaed primer- 
sealers. These products should he allowed to dry for a 
minimum of H hours. But 24 hours is ideal. Lots of rln-it- 
vnureelfers prefer acrylic- or latex-based products. These 
Eire okay as Jong as you buy one of guts I quality. Cleanup is 
easier and the drying lime is only 2 hours. 

I said at the outset of this article that removing wallpa- 
per is tedious work. With luck, you should be able In strip a 
9 x 12 room in a day. Remember, the key to a successful 
job i.s moisture. You've got to get the paper good and wet 
foreasy removal. Donate afraid of wetting the wall under- 
neath. As lung as you let the walls dry out completely be- 
fore treating them in any way t your next wall covering 
project flhou Id be a success . pm 
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The filter line with the highest 
standards in the world. 

Presenting a line of 
replacement filters made 
with die same dedication to 
materials and close toler- 
ances as the makers of 
today's — and yesterday's — 
highest performance cars. 

Unlike many standard 
filters. Champion oil niters 
contain hardwood fiber cel- 
lulose. as well as polyester 
micro-fibers, to M ap even 
the smallest particles. 

And unlike ’*oiie-size- 
fits-aH" filters, precise 
tolerances for our patented 
by-pass valve assure nil flow 
at exactly the right moment 
to vital engine parts. 

Champion air filters 
are also made with the same 
dedication to precision and 
workmanship. They not 
oi lly equal or surpass lead- 
ing brands for removal of 
airborne contaminants, 
they're also engineered for 
the longest life possible. 

En short. Champion 
oil and air filters tut? 

engineered for the highest 
standards in the industry. 
As well us some other high 
standards. Yours. 
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CHAMPION. TUNE-UP PRODUCTS YOU CAN RELY ON 
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